The bactericidal activity of 3-propiolactone (BPL) vapor was first reported by Hoffman and Warshowsky (1958) . Although this chemical has shown promise in our laboratories as a very useful gaseous disinfectanit for rooms and buildings, the lack of information on the virucidal activity of BPL vapor has been a deterrent in the use of the chemical to decontaminate virology laboratories or buildings. Dawson et al. (1959) have recently demonstrated the activity of the lactone vapor against the virus of Venezuelan equine encephalomyelitis. The present paper describes the virucidal activity of BPL vapor against the viruses of smallpox, yellow fever, psittacosis, and the rickettsia Coxiella butrnetli on porous surfaces.
The bactericidal activity of 3-propiolactone (BPL) vapor was first reported by Hoffman and Warshowsky (1958) . Although this chemical has shown promise in our laboratories as a very useful gaseous disinfectanit for rooms and buildings, the lack of information on the virucidal activity of BPL vapor has been a deterrent in the use of the chemical to decontaminate virology laboratories or buildings. Dawson et al. (1959) have recently demonstrated the activity of the lactone vapor against the virus of Venezuelan equine encephalomyelitis. The present paper describes the virucidal activity of BPL vapor against the viruses of smallpox, yellow fever, psittacosis, and the rickettsia Coxiella butrnetli on porous surfaces.
MIATERIALS AND MNIETHODS
The efficacy of BPL vapor was ascertained by determininig its activity against the test organisms on patches of cotton twill or Chemical Corps type 5 filter paper. The techniques used to contaminate the patches and the subsequent treatment of the contaminated patches with BPL vapor were reported in detail in the previous paper (Dawson et al., 1959) . In general, the techniques used were as follows. The cotton patches were contaminated by applying 0.2-mIl aliquots of the viral suspension. The filter paper patches were contaminated by exposure for 30 min to a viral aerosol generated in a Henderson apparatus (Henderson, 1952 taminated patches not exposed to BPL vapor, but held at the same temperature aiid length of time as the BPI, treated patches, and (b) noncontaminated patches exposed to the BPL vapor.
After exposure to the BPL vapor, both test and control patches were placed in 9 ml beef heart infusion broth (BHIB) dilution blanks, and aliquots of appropriate dilutions inoculated into suitable assay hosts.
The LD50 and ID50 were calculated using the method of Reed and MIuench (1938) .
Smallpox
The K1I strain of smallpox virus was used in these experiments and consisted of a 10 per cent suspension of infected chick chorioallantoic membrane (CAM) in BHIB. The efficacy of BPL vapor was determined against the virus only on cotton patches. After exposure to the BPL vapor, 0.1-ml aliquots of various dilutions containing the test and control patches were inoculated onto the CANI of 11-day-old chick embryos. After 4 days of incubation at 35 C, the CAM\'s were harvested and the number of pocks determined by direct count.
Yellow Fever
The Asibi strain of this virus was used in these experiments and the inoculum consisted of undiluted infected monkey plasma. Patches contaminated by the application of the virus suspenision or by exposure After the first experiment, serum samples were obtained from all animals 4 and 6 weeks after inoculation with samples from the test and control patches. Complement-fixing antibody levels were determined by means of a standard serological procedure utilizing 2 units of complement and antigen and 2-fold dilutions of serum in a final volume of 1 ml.
Chemical Analysis
The procedure for determining the BPL content of air was the same as that reported previously (Dawson et al., 1959) .
RESULTS
The effect of BPL vapor upon the microorganisms studied are presented in tables 1 through 4. With relatively low concentrations of BPL at room temperature and a relative humidity of approximately 90 per cent, BPL effectively inactivated the various pathogenic viruses and rickettsia against which it was tested. Animals or eggs inoculated with dilutions of the BPL controls exhibited no toxic symptoms.
DISCUSSION
The results of these and previously reported experiments (Dawson et al., 1959) suggest that BPL vapor is a general rather than a specific antiviral agent. This finding would be expected from familiarity with its general chemical activity and its similar performance in aqueous solution as discussed in the earlier paper (Dawson et al., 1959) . The viruses tested to date are representative of the four main groups. These are: neurotropic (Venezuelan equine encephalomyelitis), dermatropic (smallpox), viscerotropic (yellow fever), pneumotropic (psittacosis), and a rickettsia, C. burnetii.
Inoculation of BPL-treated C. burnetii in guinea pigs resulted in low, but measurable CF antibody responses. Two observations suggest that these responses were due to the inoculation of noninfectious antigen. First, when fully active rickettsia were titrated in guinea pigs in this manner, the transition from infectious to noninfectious dilutions was one of high CF titers to no titers at all. This observation suggests that even with a few infectious rickettsia relatively high CF titers would be obtained. Secondly, there is a high correlation between the occurrence of fever and CF antibody responses in guinea pigs inoculated with live rickettsia. The BPL-treated samples did not induce febrile responses in inoculated guinea pigs.
The possibility that BPL did not completely inactivate C. burnetii cannot be entirely eliminated.
The only experiment in which a virus was not clearly inactivated by the BPL vapor was that with psittacosis virus when a concentration of less than 1 mg of lactone per L of air was used. Despite the fact that this was the lowest concentration of lactone used in any test, more than 99 per cent of the virus was inactivated. Perhaps this concentration was approaching the lower limit for effectiveness of the chemical vapor using the described procedures. The two experiments using slightly higher concentrations of the lactone resulted in inactivation of all the psittacosis virus.
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SUMMARY
The results presented show that a 15-min exposure to a concentration of 1 mg or more of f3-propiolactone per L of air is sufficient to inactivate the viruses of smallpox, yellow fever, psittacosis, and the rickettsia Coxiella burnetii. This activity against a variety of viruses which differed in morphology, pathogenicity, and relative stability suggests that BPL vapor is a general viral and rickettsial disinfectant.
